The role of hedgerows in maintaining biodiversity in areas of intensive agriculture is well known, particularly for bats. However, few studies have addressed the importance of the intrinsic characteristics of hedgerows for bats and disentangled the relative effects of local and landscape characteristics of hedgerows on bat activity. In an acoustic survey, we assessed bat activity by recording bat calls using detectors and manually verified all calls using spectrogram analysis. The parameters used to determine local hedgerow structures were the length of the line of trees, of shrub hedgerows, of wooded hedgerows without shrubs and of hedgerows including the three strata (tree, shrub and herb) at a local scale. We assessed the influence of hedgerow structure and on bat activity with an approach considering both species and community, comparing two different scales, the local and the landscape. We highlighted the importance of hedgerow characteristics for bats on both the local and landscape scales even though responses differ between species and spatial scales. We found that the presence of trees in hedgerows exerts a generally positive influence on bat activity and that hedgerows with the three strata had lower bat activity than hedgerows with trees. In our study, some bats seemed to prefer agricultural landscapes dominated by wooded hedgerows and, on the local scale, hedgerows that include trees with little diversified among strata, except for gleaning species. Our study shows that in terms of hedgerow management, conservation efforts must be designed and undertaken on both the local and landscape scales.
Introduction
Bat species are threatened worldwide, in spite of their protection status [1] . Agricultural intensification is an established threat to biodiversity and a major driver of biodiversity loss [2, 3] , particularly for bats [4] [5] [6] . Agricultural intensification involves (i) loss of natural areas to agriculture, (ii) replacement of permanent grazing meadows with annual crops, (iii) increased use of fertilizers and pesticides, (iv) homogenization of the farming landscape over space and time and (v) fragmentation of natural habitats [7] . The role of hedgerows in maintaining biodiversity in European agricultural landscapes is also well known [8] , in particular for bats [9] [10] [11] [12] [13] .
Hereafter, we will name all such linear landscape elements "hedgerows" in accordance with Baudry & Jouin [14] , who defined hedgerow as a line of trees and/or shrubs. Hedgerows provide important food resources, including insect prey, for bats [12, 13, 15] . Many bats are known to be highly However, on the local scale, the diversity of hedgerow structures may provide a diversity of roosting, foraging habitats and navigational aids for bats. The literature on the subject is scarce and potential effects are not obvious. On the local scale, we studied the effects of different types of hedgerows (from lines of trees to hedgerows including different strata) and the effect of distances to the nearest hedgerow (0-50 m) on bat activity. We expected that this distance could have a significant effect [43] , because hedgerows concentrate large amounts of insects [44] .
One of the major aims of this study was to disentangle the relative effects of local and landscape characteristics of hedgerows on bat activity. We studied the effects of hedgerow structure on bat activity on two spatial scales, the local scale (structure of hedgerows at a distance of up to 50 m) and on the landscape scale (up to 1000 m). We chose the distance of 50 m for the local scale because for many species, it fit the maximum distance of detection [45] . For the landscape scale, we selected a radius of 1000 m (i.e., 314 hectares), comparable to the home range of some individuals and a range where the effects of semi-natural areas on bat activity are detected [6, 46] . Given that the processes that result in different relationships with landscape structures on different spatial scales depend on species traits [47, 48] , we used two approaches: (i) a species approach where we tested the effects of localand landscape structures of hedgerows on bat activity and (ii) a functional approach where we also tested the effects of local and landscape structures of hedgerows on bat traits (habitat specialization), foraging strategy and species richness. This information is essential for developing effective conservation plans and improving land-management strategies.
Materials and Methods

Study Area
The study was conducted in western France, in the Loire delta, between the cities of Nantes and Saint-Nazaire, in a protected area belonging to the European Natura 2000 network. The site mainly is composed of grasslands grazed by cattle and hay meadows extensively managed and surrounded by a dense network of hedgerows. Hedgerows are strongly linked to the presence and management of permanent lowland meadows, a habitat in sharp decline in Europe [49] . The study site is situated in a specific landscape, the western bocage of France, an area characterised by extensive, permanent meadows, relatively few crops and a very high density of hedgerows (70-90 linear meters per hectare, see Supplementary Materials 3 and 5).
Sampling Design and Scale Approach
We employed a random, stratified design in which 51 point counts were sampled in the meadows, the dominant habitat in the study site and with the aim to avoid including supplementary effects linked with crop types or farming practices. The distance to hedgerow influences drastically bat activity (i.e., bat activity exponentially decreases while distance to hedgerow increases and becomes very low at more than 100 m (see [43] ). We selected points according to three classes of distance from the hedgerow with 23 point counts at 0 m (i.e., at the edge of the hedgerow), 17 point counts at 25 m and 11 point counts at 50 m from the hedgerow. Such design allowed us to compare the effect of hedgerow internal characteristics to a well-known effect, that is, the distance to the hedgerow. In addition, we defined two circular buffers (with a radius of 50 m for the local scale and 1000 m for the landscape scale) around each point count that defined our sampling plots. With the aim to sample in agricultural landscapes dominated by pastures, we selected points for which grassland cover was greater than 50% whatever the considered scale (the average of grassland cover measured within our set of samples was 86% grassland within a 50 m radius buffer and 66% within a 1000 m radius buffer). To measure the effects of the hedgerows characteristics on different scales, we used ArcGIS 9.3 and a local land-use database [50] (see Supplementary Materials 3).
Hedgerow Characteristics on the Local and Landscape Scales
Using a regional database [50] , we calculated, for the local and landscape scales, a set of variables based on hedgerow characteristics. For the local scale, we chose the distance of 50 m because for many species, it fits with the maximum distance of detection [45] . For the landscape scale, we chose a radius of 1000 m (i.e., 314 hectares) a range that is comparable to the home range of some individuals of Pipistrellus spp. [40, 51] , E. serotinus [41] and B. barbastellus [52] or to the mean distance between roost and feeding sites for species such as P. nathusii [53] and E. serotinus [54] .
On the local scale (i.e., within a radius of 50 m from the recording plot), we calculated five variables describing hedgerow characteristics, namely the length of the line of trees (Length50m), of shrub hedgerows with only shrubs (Shrub50m), of wooded hedgerows without shrubs (Wooded50m), of hedgerows including the three strata (tree, shrub and herb) (3Strat50m) and the distance to the nearest hedgerow (Dist_hedgerow).
On the landscape scale (i.e., within a radius of 1000 m from the recording plot), we calculated three metrics describing the amount and structure of linear elements within the landscape, namely (i) the density (Density1000m, that is, the sum of hedgerow lengths in meters within the 1000 m buffer), (ii) the structural diversity (Diversity1000m, that is, a Shannon diversity index calculated from the distribution of different types of hedgerow (Length50m, Shrub50m, Wooded50m, 3Strat50m) within the 1000 m buffer) and (iii) the wood production (Woodproduct1000m, that is, a measure of the wood volume contained in the linear element (in cubic meters) which is the product of length of the hedgerow segments and a coefficient of woody elements within these hedgerow segments (for more details on the database, see Supplementary Materials 1). There was a very low correlation between the diversity and production variables (for the 500 m buffer, rho = 0.124, p value = 0.215). The degree of correlation meant that these variables could be included in the same model (see Supplementary Materials 2).
Bat Sampling
Bat activity was assessed by recording bat calls using a Tranquility Transect Bat detector (Courtpan Design Ltd., Cheltenham, UK) with direct and continuous recording on a Zoom H2 digital recorder (Zoom Corporation, Tokyo, Japan) at a sampling rate of 96 ks/s in the .wav format. We used the high frequency output, which did not include a trigger on sound volume [6] . We placed one detector at each location at a height of 1.5 m above the ground and facing away from the hedgerow. Each station was monitored twice in 2011. The first monitoring session was from 15th June to 31st July, during which time female bats are known to give birth and to feed their offspring. The second monitoring session was performed from 15th August to 30th September, during which the young are flying and individuals are suspected to be less dependent on their reproductive roost. For each station, we recorded two 30-min sound samples (one per session). This sampling occurred during the bat activity peak, which begins 30 min after sunset and spans 4 h [55] . The sampling was performed only when the weather conditions were favourable, that is, no rain, low wind speed and temperature higher than 12 • C. Hourly cloud-cover, temperature and wind-speed data were retrieved from a local weather station [56] . We used Scan'R (Binary Acoustic Technology, 2010) to isolate each bat vocalization. This software also automatically measured relevant parameters to help identifications. In a second step each call was manually checked and identified to the species level by the authors using Syrinx software version 2.6 [57] for spectrogram analyses (for more details, see [58, 59] . Exceptions included vocalizations of Plecotus austriacus and Plecotus auritus, which were pooled as Plecotus spp., and those of Myotis myotis, Myotis daubentonii, Myotis mystacinus, Myotis nattereri and Myotis bechsteinii, which were pooled as Myotis spp., due to their very low occurrence and some uncertainties in identification. We used the number of calls per 30 min as a proxy for the measure of bat activity.
Mean Trait Community Index
Habitat-Specialization Index
Each species was characterized for habitat specialization through the calculation of a Species Specialization Index (SSI) using the Julliard approach [60] . For the bat SSI calculation, we used an independent data set provided by the national biodiversity-monitoring scheme coordinated by the French National Museum of Natural History (see http://vigienature.mnhn.fr/ and [6] for more details on the data set used). The SSI for each species was extracted from [6] . This SSI is a variation coefficient of species abundance across habitats calculated at the French scale (see Table 1 ). We calculated a mean trait community index Community Specialization Index (CSI) based on weighted average of habitat specialization of each species present in the community (the CSI is calculated as the arithmetic mean of the SSI of the detected species weighted by the abundance data [60] ). All calls contribute to the assessment of CSI. Table 1 . Species traits (habitat specialization), foraging strategies and occurrence in samples. For assessment of Habitat Specialization Index, see [59] . We distinguished two main guilds according to their foraging strategies: "gleaning bats" which mainly eat diurnal brachyceran Diptera and non-volant arthropods, such as weevils, lepidopteran larvae, harvestmen and spiders and "hawking bats" which mainly search the sky for prey.
Bat Species
Total Number of Calls We distinguished two guilds according to their foraging strategy, namely "hawking bats" which include Pipistrellus species, Eptesicus serotinus and Nyctalus species that mainly search the sky for prey [61] and "gleaning bats" which include Myotis and Plecotus species that usually eat more non-volant arthropods (i.e., diurnal brachyceran Diptera, weevils, Lepidopteran larvae, harvestmen and spiders) than "hawking bats" [16, 62, 63 ] (see Table 1 ). Based on Dietz et al. [16] , we conducted analyses by summing, on the one hand, the activity of hawking species and on the other hand, the activity of gleaning species. For the bat community approach (foraging-strategy and CSI), we corrected the bat activity by their distance of detection (see coefficients of detection in Barataud [45] before calculating the community indices.
Data Analysis
All analyses were performed using the statistical software R [64] . We assessed potential variation in bat activity with respect to the local hedgerow structure (5 local continuous variables (length in meters)), that is, alignment of trees, wooded hedgerows without the presence of shrubs, three strata, shrub hedgerows with only shrubs, distance to hedgerow and the landscape composition of hedgerows (3 landscape variables, that is, density, diversity, wood production index) using Generalized Mixed Models (GLMM; function 'glmmADMB' in the glmmADMB package [65, 66] . Among factors known to influence bat activity there is the season [67, 68] , hours in the night [69] , weather conditions such as temperature [70] , consequently we took into account temperature and minutes after sunset as co-variables. According to the hierarchical structure of our sampling design (the same sites were sampled twice within a year), we treated the season variable as a random effect but the other explanatory variables as fixed effects [71] . These 12 fixed effects were centred and standardized so that the regression coefficients were comparable in magnitude [72] and to make it possible to disentangle the relative effects of local and landscape characteristics of hedgerows on bat activity. To account for spatial autocorrelation, we added an autocovariate (i.e., a distance-weighted function of neighbouring response values [73] ) with the autocov dist function in R (package spdep, [74] . Before performing each GLMM, we systematically evaluated the correlations among explanatory variables using Spearman's rho for quantitative variables [75] to detect obvious correlation (see Supplementary Materials 2). Secondly, we estimated variance-inflation factors (VIF) on each model [76] . According to Heiberger & Holland [77] , given that all variables shown a VIF value <3 and according to Chatterjee & Hadi [78] , the mean of VIF values was <2, there was no striking evidence of multicollinearity. Thus, our full models were structured in the following way:
[Bat variable]~local hedgerow variables + landscape hedgerow variables + temperature + minutes after sunset + autocovariate + 1|Season
where bat variable could be bat activity for a specific taxon (n = 9) or community traits (richness, foraging type, CSI).
In a second step, we performed a backward selection of variables based on AIC criteria (full models for each species or community are shown in Supplementary Materials 4). According to the nature of the response variable (bat count) and potential over dispersion, we performed for each species GLMMs with a Poisson error distribution, a negative binomial distribution (link = log) and zero truncated models with a negative binomial error distribution [71] . Choice and validation of models were based on a multi-criteria approach following Zuur et al. [71] taking into account potential patterns in residual and AIC values [79] and the pseudo R-square value. When models did not fit well, we transformed the response variable (i.e., bat activity) into a presence/absence variable and then used a binomial error distribution (link = logit).
We aimed to evaluate whether the quality of our model was good by comparing it to the null model (including only the random effects) using Akaike's information criterion (AIC) [80] .
Results
A total of 35,263 bat calls belonging to 14 species were recorded at the 51 point counts during the two periods. The majority of echolocation calls came from three Pipistrellus species (Pipistrellus pipistrellus (48.5%), Pipistrellus kuhli (24.4%) and Pipistrellus nathusii (21.2%)). Details on the occurrence of other species are provided in Table 1 . Given the AIC values, the selected model consistently exhibited smaller AIC value than Full or Null models (showing a better fit of the selected model), except for the Myotis ssp. (for this group no significant variables were identified) (see Supplementary Materials 4).
Local Variables of Hedgerows
According to GLMM, for the variable length of "alignment of trees," we obtained 3 significant effects: 2 positive effects and 1 negative among 13 tests (i.e., for 4 groups (CSI, specific richness, 2 foraging strategies) and 9 species) (see Table 2 and Figure 1 ). For the variable "length of shrub hedgerows with only shrubs," we obtained 5 significant effects: 2 negative and 3 positive effects among 13 tests. For the variable length of "wooded hedgerows without the presence of shrubs," we obtained 5 significant effects: 3 positive and 2 negative effects among 13 tests. For the variable length of "three-strata hedgerows" (tree, shrub and herb) we obtained 5 significant negative effects among 13 tests and for the variable "distance to the nearest hedgerow," 2 significant negative effects among 13 tests were obtained. At the local scale, the responses are weak and contrasted among species except a global negative effect of hedgerows, including the three strata on bat activity. At a local scale, a doubling of the linear of current "wooded hedgerows without the presence of shrubs" (i.e., 4.93 m within a buffer of 50 m radius) increased the activity of B. barbastellus by 22% (p < 0.05), the activity of P. pipistrellus by 11% (p < 0.001), the activity of Plecotus spp. by 24% (p < 0.01) and increased the richness by 6% (p < 0.05), while the activity of N. leisleri decreased by 9% (p < 0.05) and the activity of gleaning species group by 7% (p < 0.05).
Landscape Variables of Hedgerows
For the "density for 1000 m buffer" variable, we obtained 1 positive and 1 negative effect among 13 tests (see Table 2 and Figure 1 ). For the "wood production for 1000 m buffer" variable, we obtained 6 positive effects and no negative effects among 13 tests. For the "structural diversity for 1000 m buffer" variable, we obtained 4 negative effects and 1 positive effect among 13 tests. We obtained opposing results for the groups of hawking species (negative effect) and gleaning species (positive effect). The measure of the wood volume included in hedgerows on the landscape scale appears to be the best predictor, positively influencing bat activity. The importance of hedgerow networks for bats is contrasted between species/or species group, for example, a doubling of the current density of hedgerows (i.e., 0.008 m within a 1000 m buffer) would increase by 4.7 (p < 0.001) the activity of gleaning species.
Habitat Preferences of Species
B. barbastellus activity was higher on the local scale in wooded hedgerows without shrubs and, on the landscape scale, increased with wood production. For Myotis spp. and N. noctula, we obtained no significant results, which may be due to the scarcity of data. Regarding Plecotus spp., only one local variable (i.e., wooded hedgerows without shrubs) positively influenced their activity. The activity of E. serotinus increased with the amount of shrub hedgerows and decreased when the "distance to the nearest hedgerow" increased. On the landscape scale, wood production had a positive effect for E. serotinus, while hedge density had a negative effect. Considering the degree and significance of effects, for E. serotinus, the best predictor would seem to be wood production. On the local scale, N. leisleri activity was negatively influenced by the alignments of trees, shrub hedgerows and wooded hedgerows but also decreased with the distance to the nearest hedgerow. On the landscape scale, wood production had a positive influence on the activity of this species. Concerning the degree and significance of effects, for N. leisleri, the best predictor would seem to be the alignment of trees. On the local scale, P. pipistrellus activity was positively influenced by the amount of wooded hedgerow and shrub hedgerow, while three-strata hedgerows influenced it negatively. The structural diversity of hedgerows on the landscape scale had a negative effect and, in terms of the degree and significance of effects, no variables stood out from the others. Concerning P. kuhlii, only one local variable, "three-strata hedgerow," exerted a negative effect and one landscape variable, the structural diversity of hedgerows, had a negative effect. This latter variable had a slightly greater effect than the local variable. Concerning P. nathusii, the "three-strata hedgerow" variable had a negative effect while wood production had a positive effect on the landscape scale, with a slightly lesser effect than the local variable. NegBin: Negative binomial with zero inflated; Length50m: Length of the line of trees; Shrub50m: Length of shrub hedgerows with only shrubs; Wooded50m: Length of wooded hedgerows without shrubs; 3Strat50m: Length of hedgerows including the three strata (tree, shrub and herb); Dist_hedgerow: distance to the nearest hedgerow; Density1000m: density, that is, sum of hedgerow lengths in meters within the 1000 m buffer; Diversity1000m: structural diversity, that is, a Shannon diversity index calculated from the distribution of the different types of hedgerow (Length50m, Shrub50m, Wooded50m, 3Strat50m) within the 1000 m buffer; Woodproduct1000m: wood production that is, a measure of the wood volume contained in the linear element (in cubic meters); * Myotis bechsteinii, Myotis daubentonii, Myotis myotis, Myotis mystacinus, Myotis nattereri; ** Plecotus austriacus and Plecotus auritus; *** [16] . More generally, for the group of hawking species, two local variables, alignment of trees and shrub hedgerow, had a significant positive effect while the "three-strata hedgerow" variable had a negative effect and, on the landscape scale, structural diversity had a negative effect. For the group of gleaning species, on the local scale, the variable "alignment of trees" had a positive effect, while the number of wooded hedgerows and shrub hedgerows had a negative effect and, on the landscape
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Gleaning species abundance Community Specialization Index More generally, for the group of hawking species, two local variables, alignment of trees and shrub hedgerow, had a significant positive effect while the "three-strata hedgerow" variable had a negative effect and, on the landscape scale, structural diversity had a negative effect. For the group of gleaning species, on the local scale, the variable "alignment of trees" had a positive effect, while the number of wooded hedgerows and shrub hedgerows had a negative effect and, on the landscape scale, the density of hedgerows, the structural diversity and wood production had a positive effect. Finally, we obtained opposite results between hawking and gleaning groups concerning the local variables "three-strata hedgerow" and "shrub hedgerow," on the one hand and the structural diversity within the 1000 m buffer, on the other. However, a congruent result was obtained concerning tree alignments. In terms of the degree and significance of effects, the density is the variable that most influences the activity of gleaning species, whereas for hawking species no variable stands out from the others.
Regarding CSI, we obtained a significant positive effect of wood production. Concerning species richness, the most influential and significant variables were the "three-strata hedgerow" on the local scale and structural diversity within the 1000 m buffer, for which the negative effects were similar.
Discussion
In this study, we assessed the influence of hedgerow structure on bat activity with an approach by both species and community, with a comparison of the effects on the local and landscape scales. Similar to many other studies, we highlighted the importance of hedgerow network for bats [17, 18, 81, 82] . Indeed, hedgerow characteristics are of relevance for bats on both the local and landscape scales even though responses differ between species and spatial scales.
Although bats are mobile species that can travel miles to their foraging territories (for example, the distance between the breeding colony and foraging areas can reach 20 km for B. barbastellus [83] , 11.5 km for E. serotinus [84] , 5.1 km for P. pipistrellus [85] , 4 km for Plecotus austriacus [86] ), our study showed that local variables also have a significant influence on their foraging activities and they have a positive effect, especially for Plecotus spp. and B. barbastellus (Table 2 ). Based on significant variables and effect size, we found that generally, local hedgerow variables have the same influence on bat activity as landscape hedgerow variables (we considered that there is a difference when the effect size differed by factor greater than 1.5), except for E. serotinus and the gleaning group where landscape hedgerow variables have a greater effect and for Plecotus spp. for which a local hedgerow variable is the most important variable.
Whatever the scale considered, the presence of trees in hedgerows (i.e., "wooded hedgerows without the presence of shrubs" and "wood production") generally influences bat activity positively, a result congruent with Boughey et al. [13, 87] . Except for N. leisleri these two variables show a significant, positive effect, even though they represent two different scales, the local and the landscape. On the contrary and again, whatever the scale considered, variables representing the diversity of strata (i.e., three-strata hedgerows and structural diversity) generally have a negative effect. In other words, the species seem to prefer agricultural landscapes dominated mainly by wooded hedgerows (i.e., wood production) instead of landscapes including a variety of hedgerow types. At the local scale, the species seem to prefer hedgerows that include trees with few diversified strata, except for the gleaning species. Again, this result is congruent with the Boughey et al. [13] study that noted that two gleaning species (Plecotus auritus and Myotis natereri) were associated with structurally complex habitats. The negative effect of the variety of hedgerow types on the local and landscape scales is surprising, because such local or landscape heterogeneity may produce a diversity of habitats, which is usually linked with greater richness or abundance of bats [45] and greater biodiversity in general [88] . Our study would seem to indicate that a greater number of trees in hedgerows is a favourable factor for numerous hawking species. The mechanisms underlying this type of correlation could be linked to an accumulation of small, airborne insects in sheltered places that probably occurs when the insects are drawn into the recirculating air behind hedgerows. Such accumulations occur there partly because the immediate, local population spreads from the sheltering vegetation but largely because the hedgerow acts as a windbreak and concentrates insects from passing airborne populations [44, 89, 90] . Accumulation increases with the impermeability of the windbreak [91] . Thus, the amount of small, airborne insects accumulated close to wooded hedgerows would be an interesting resource, especially for hawking bats that prey mainly on small flying insects, such as Diptera nematocera [61, 92] . In addition, wooded hedgerows are seminatural habitats that provide the conditions for numerous insects to achieve their life cycle, consequently hedgerows contribute directly to increasing both the abundance and diversity of insects and particularly larger moth species [93] . On the other hand, gleaning bats could be favoured by heterogeneity within hedgerows because such heterogeneity could increase niche diversity and thus resource partitioning. Compared to hawking species, gleaning bats mainly eat a variety of insect types including diurnal brachyceran Diptera and non-volant arthropods, such as weevils, lepidopteran larvae, harvestmen and spiders [16, 62, 63] . In addition, some species appear to be specialists in foraging for some specific preys, such as Myotis myotis on Coleopteran Carabidae [94] [95] [96] , Barbastella barbastellus, Plecotus auritus and P. austriacus on Lepidoptera [97] [98] [99] M. nattereri and M. emarginatus on spiders [63] .
In terms of caution required concerning our results and for the purpose of generalization, it should be noted that the study site is situated in a specific landscape, the western bocage of France, a territory characterised by extensive, permanent meadows, relatively few crops and a very high density of hedgerows (70-90 linear meters per hectare, see Supplementary Materials 5). Similar studies should be conducted in a variety of agricultural landscapes and particularly hedgerows in contexts of intensive agriculture. While variations of width and height are included indirectly in our hedgerow typology (i.e., a shrub hedgerow is smaller and less large than a wooded hedgerow), future studies could to explore more precisely the influence of width and height within hedgerow categories (i.e., the influence of the width and height of shrub hedgerows).
In terms of management, the dynamics of hedgerow networks are related to global agricultural intensification which has led to drastic hedgerow losses. In the United Kingdom, half of all hedgerows were removed during the 20th century [100] and half of the hedgerows in western France were lost after 1950 [14] . Staley et al. [24] observed in U.K. rural landscapes a shift in hedgerows toward species associated with higher soil fertility. Such pressures highlight the need for a comprehensive response from the Common Agriculture Policy to protect and restore hedgerow networks. On both the local and landscape scales, our results indicate the importance of wood volume in hedgerows, though wooded hedgerows are a vulnerable type of hedgerow that has undergone a drastic decline [29] . In addition, the low rate of newly established trees will cause senescence issues in the U.K. [101] and in western France [102] . Meanwhile, maintaining or establishing new, emergent trees within hedgerows implies additional costs for land managers [13] . Such additional costs emphasize the potential utility of financial measures such as Agri-Environment-Climate Measures (AECM) for the maintenance and management of hedgerows with pollarded trees. To date, local governments have taken the lead in providing financial subsidies for planting hedgerows. Conditions to receive such subsidies are usually minor in that they simply require, for example, that hedgerows be trimmed less than once per year and even clear-cutting of trees is authorized when the aim is to promote the formation of new growth. It has been demonstrated that a decrease in the intensity of hedgerow trimming improves the diversity of numerous taxa, for example, Coleoptera [103] , Lepidoptera [104] . Finally, Agri-Environment Scheme (AES) payments must be placed in the context of global drivers. On one hand, unmanaged hedgerows tend to disappear more quickly that managed hedgerows [29] , highlighting the need for socio-economic uses of hedgerows. On the other hand, increasing demand for energy increases fuelwood-driven changes in forestry and affects the management of hedgerows (whole-tree harvesting and postharvest recovery of logging residues and stumps), while in the forest context, such biofuel harvests place additional pressure on biodiversity [105] . For new planting of hedgerows, financial assistance could be based on a preliminary diagnosis to identify the best location of hedgerows and to select the local species best adapted to the context, particularly tree species given to our results. For the maintenance of existing hedgerows, financial assistance could depend on work to strengthen the local structure by planting trees and the continuity of hedgerows in the landscape context. The continued presence of hedgerows is linked to their management on the plot scale and our study shows that in terms of hedgerow management, conservation efforts must also be designed and undertaken on both the local and landscape scales. Funding: Funding was provided by the EDF company (Electricite de France S.A.). The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript.
